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METHOD OF SEARCHING FOR A BOUNDARY POSITION BETWEEN A 
RECORDED REGION AND AN UNRECORDED REGION OF A RECORDING 
DISC, AND INFORMATION RECORDING APPARATUS 

BACKGT^QUMD OF THE INVENTT^ 

The present invention relates to an information 
recording apparatus for recording and reproducing an 
information signal on and from a recording disc. 
2^ — Description of thA R^laf-g^ri Art 

At present, CD-R, CD-RW, DVD-R, DVD-RW or the like is 
known as an optical recording disc on which information 
data can be written* 

Fig, 1 illustrates the schematic configuration of a 
disc recorder for writing information data on such 
^~ recording disc, 

In Fig. 1, a recording/reproducing head 2 irradiates a 
L writing light beam onto a recording surface of a recording 

disc 3 such as CD-R, CD-RW, DVD-R or DVD-RW so as to record 
information data supplied from a recording/reproducing 
control circuit 10 on the recording disc 3. The 
recording/reproducing head 2 receives a reflected light 
beam the recording surface of the recording disc 3 when a 
reading light beam is Irradiated there onto, and opto- 
electrically transduces the reflected light into a read 
signal which is in turn supplied to the 
recording/reproducing control circuit 10* The 
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recording/reproducing control circuit 10 reproduces 
information data having recorded on the recording disc 3 
based on the read signal, and supplies the reproduced 
information data to the succeeding stage. A slider unit 4 
transfers the recording /reproducing head 2 in a radial 
direction of the recording disc 3 In accordance with a 
slider drive signal supplied from the recording/reproducing 
control circuit 10. 

Then, when new information data is to be additionally 
recorded on the recording disc, the disc recorder first 
searches the recording disc for a boundary position between 
P a recorded region in which information data has previously 

been recorded and an unrecorded region. Then, the disc 
Rl recorder starts writing information data from the boundary 

position/ i.e., the leading point of the unrecorded region, 
J' Fig. 2 shows the operation performed by the 

p conventional disc recorder illustrated in Pig. 1 for 

searching for a boundary position. 

Assume herein that the recording disc 3 loaded in the 
disc recorder includes a recorded region, as indicated by 
batching, in Fig. 2k, in which information data has 
previously been recorded, and an unrecorded region. 

The recording/reproducing control circuit 10 first 
drives the slider unit 4 to start a forced transfer of the 
recording/ reproducing head 2 from the innermost periphery 
to the outer periphery of the disc 3- In this manner, a 
transfer speed of the recording/reproducing head 2 toward 
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the outer periphery of the disc 3 gradually increases as 
shown in Fig. 2B, and reaches a predetermined constant 
speed VI. Meanwhile, the recording/reproducing control 
circuit 10 fetches a read signal captured by the 
recording/reproducing head 2, and determines at all times 
whether or not an RF (high frequency) signal carrying 
information data exists in the read signal. In this event, 
when an RF signal exists, this means that the 
recording/reproducing head 2 is passing above a recorded 
region shown in Fig. 2A, and when no RF signal exists, this 
means that the recording/reproducing head 2 is passing 
above an unrecorded region. Thus, the recording/reproducing 
control circuit 10 controls the slider unit 4 to stop the 
transfer movement of the recording/reproducing head 2 if it 
finds a transition from a state in which an RF signal 
exists to a state in which no RF signal exists in the read 
signal- In response, the slider unit 4 gradually reduces 
the transfer speed of the recording/reproducing head 2, as 
shown in Fig. 2B, Immediately after passing a boundary 
position NWA between the recorded region and unrecorded 
region shown in Fig. 2A. In this manner, the 
recording/reproducing head 2 jumps over the boundary 
position NWA and stops at a position P in the unrecorded 
region, as shown in Fig, 2B (first scan RFEND search). 

A shown in Pig. 2C, the recording/reproducing control 
circuit 10 controls the slider unit 4 to transfer the 
recording/reproducing head 2 from the position P in the 
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inner peripheral direction of the disc at a speed V2 lower 
than the constant speed VI, In this manner, the 
recording /reproducing head 2 is transferred in the inner 
peripheral direction of the disc, and the transfer speed 
reaches a constant speed V2 as shown in Fig. 2C. Meanwhile, 
the recording/reproducing control circuit 10 fetches a read 
signal captured by the recording/reproducing head 2. and 
determines at all times whether an RF signal carrying 
information data exists In the read signal. In this event, 
the recording/reproducing control circuit 10 controls the 
slider unit 4 to stop transferring the 
Q recording/reproducing head 2 if it detects a transition 
^ from a state in which no RF signal exists to a state in 

which an RF signal exists in the read signal. In this 
manner r the recording /reproducing head 2 gradually reduces 
J" the transfer speed in the inner peripheral direction of the 

U- disc immediately after passing the boundary position NWA, 

and stops at a position Q in the recorded region (second 
scan RPEND search). 

Next, the recording/reproducing control circuit 10 
drives the slider unit 4 to jump the recording/reproducing 
head 2 track by track in the outer peripheral direction of 
the disc as shown in Fig. 2B. Meanwhile, each time the 
recording/reproducing head 2 Jumps one track, the 
recording/ reproducing control circuit 10 determines whether 
or not an RF signal exists in the read signal captured by 
the recording/reproducing head 2. In this event, it is to 
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be noted that the recording/reproducing head 2 reaches 
above the boundary position NWA when the 

recording/reproducing control circuit 10 finds a transition 
from a state in which an RF signal exists to a state in 
which no RF signal exists. Thus, upon detection of the 
transition from a state in which an RF signal exists to a 
state in which no RP signal exists, the 
recording/reproducing control circuit 10 controls the 
recording/reproducing head 2 to stop the one-track jumping 
operation and start writing information data from that 
position- 

i: 

Q As described above, the conventional disc recorder 

makes the first scan RFEND search as shown in Pig, 2B for 
^ transferring the recording/reproducing head 2 to the 

^ boundary position NWA of the recorded region, and 

^" subsequently makes the second scan RFEND search as shown in 

IJ Fig. 2C- Then, as the distance between a current position 
1=1, of the recording/reproducing head 2 and the boundary 

position NWA is reduced to some degree by these scan RFEND 
searches, the one-track jumping operation is repeated as 
shown in Fig, 2D to bring the recording/reproducing head 2 
above the boundary position NWA. 

However, as the scan RFEND searches are made in 
repetition, a problem arises that it takes a long time 
after the issuance of a recording command until the start 
of an actual recording operation on the recording disc. 



5 



nm IfllOB 16115^ FUJIPAT TOKYO 81-3-3545-2898 



NO. 5587 P. 8 



OBJECT AND SUMMARY OF THE INVENTION 

The present invention has been conceived to solve the 
problem mentioned above, and it is an object of the 
invention to provide a boundary position search method and 
information recording apparatus which are capable of 
rapidly transferring a recording/reproducing head on a 
boundary position between a recorded region and an 
unrecorded region of a recording disc. 

A method of searching for a boundary position between 
a recorded region and an unrecorded region of a recording 
disc according to the present invention is adapted for use 
Q with an information recording apparatus having a 

recording/reproducing head for recording an information 
signal on the recording disc and reading recorded 
iji information from the recording disc to generate a read 

Q signal, and a slider unit for transferring the 

recording/reproducing head in a radial direction of the 
recording disc. The method executes a scan RP search step 
of forcedly transferring the recording /reproducing head in 
the radial direction of the disc in response to a recording 
start command while confirming the presence or absence of 
an RF signal carrying the information signal in the read 
signal, and controlling the slider unit to stop a transfer 
operation of the recording /reproducing head upon detection 
of a transition from a state in which the RF signal exists 
to a state in which no RF signal exists; an overrun 
distance measuring step of measuring the distance from a 
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position of the recording/reproducing head at the tim& of 
the transition from the state in which the RF signal exists 
to the state in which no RF signal exists to a stop 
position at vrhich the recording/reproducing head is finally 
stopped as an overrun distance; and a boundary position 
transfer step of finding a boundary position between a 
recorded region of the information signal and an unrecorded 
region of the recording disc based on the overrun distance 
and the stop position, and controlling the slider unit to 
transfer the recording /reproducing head to the boundary 
position, 

p A information recording apparatus according to the 

^ present invention has a recording/reproducing head for 

W recording an information signal on a recording disc and 

p reading recorded information from the recording disc to 

generate a read signal, and a slider unit for transferring 
H the recording/ reproducing head in a radial direction of the 

1^, recording disc. The information recording apparatus further 

has scan transfer control means responsive to a recording 
start command to control the slider unit to forcedly 
transfer the recording/reproducing head in the radial 
direction of the disc; RF detecting means for determining 
the piresence or absence of an RF signal carrying the 
information signal in the read signal; transfer stop 
control means for controlling the slider unit to stop a 
transfer operation of the recording/reproducing head upon 
detection of a transition from a state in which the RP 
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signal exists to a state in which no RF signal exists; 
ovezxun distance measuring means for measuring, as an 
overrim distance, a distance from a position of the 
recording/reproducing head at a time the transition is 
detected from the state in which the RF signal exists to 
the state in which no RF signal exists to a position at 
which the recording/reproducing head is actually stopped; 
and boundairy position transfer control means for finding a 
boundary position between a recorded region of the 
information signal and an unrecorded region of the 
recording disc based on the overrun distance and the 
y position at which the recording/reproducing head is stopped, 

f : and controlling the slider unit to forcedly transfer the 

l'^ recording/reproducing head to the boundary position, 

g BRIEF DESCRIPTION OF THE DRAWTNr,S 

g Fig. 1 is a diagram illustrating the schematic 

rr configuration of a disc recorder; 

Figs. 2A through 2D are diagrams showing the operation 
O performed by the disc recorder illustrated in Fig. 1 for 
transferring a recording/reproducing head 2 to a boundary 
position between a recorded region and an unrecorded region 
of a recording disc 3; 

Fig- 3 is a block diagram illustrating the 
configuration of a disc recorder as an information 
recording apparatus according to the present invention; 

Figs. 4A through 4C are diagrams showing the operation 
performed by the disc recorder according to the present 
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invention for transferring a recording/reproducing head 2 
to a boundary position between a recorded region and an 
unrecorded region of a recording disc 3; 

Fig. 5 is a flow chart illustrating a boundary 
position transfer control subroutine; and 

Pig. 6 is a graph showing an exemplary speed change 
profile . 

DISTATL^D nES CRIPTIQN QP THE RMBOHTMBNT^; 

Fig. 3 is a block diagram illustrating the 
configuration of a disc recorder to which the present 
invention is applied for recording information data on a 
p recording disc. 

J In Fig, 3. a recording signal processing circuit 1 

1^^ applies desired recording modulation processing to 

information data to be recorded to generate a modulated 
recording modulation signal RM which is supplied to a 
1=^1 recording /reproducing head 2. The recording/reproducing 

head 2 irradiates a writing light beam in accordance with 
the recording signal RM to a recording surface of a 
recording disc 3 such as CD-R, CD-RW, DVD-R or DVD-RW to 
record the recording signal on the recording disc 3. The 
recording/reproducing head 2 also receives reflected light 
when a reading light beam is irradiated to the recording 
surface of the recording disc 3, and opto- electrically 
converts the reflected light into a read signal RS which is 
in turn output to a succeeding stage. 

A slider unit 40 transfers the recording/reproducing 
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head 2 in a radial direction of the recording disc 3 at a 
speed variable with a slider speed signal SV supplied from 
a driver 13, later described- The slider unit 40 comprises 
a stepping motor 41 which rotates by an angle in response 
to each of drive pulses supplied thereto at a repletion 
frequency representing the slider speed signal SV; and a 
slider mechanism 42 for transferring the 

recording/reproducing head 2 in the radial direction of the 
recording disc 3 by a distance corresponding to a rotating 
angle of the stepping motor 41. 

The slider unit 40 further generates a 
recording/reproducing head stop signal HS which is at 
logical level "0*" when the recording/reproducing head 2 is 
moving in the radial direction of the disc, and at logical 
level "1" when the recording /reproducing head 2 is stopped, 
and supplies the recording/reproducing head stop signal HS 
to a system controller 100. 

An information data reproducing circuit 5 applies 
desired demodulation processing to a binary version of the 
read signal RS to reproduce information data which is 
supplied to a succeeding stage as reproduced information 
data. 

An RF detector circuit 6, which detects whether or not 
an RF (high frequency) signal carrying information data 
exists in the read signal .RS, comprises an envelope 
detector circuit 61, and a comparator 62- The envelope 
detector circuit 61 detects an envelope component of an RF 
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signal included In the read signal RS to generate an RF 
envelope signal which is supplied to the comparator 62. The 
comparator 62 generates an RP detection signal RFD at 
logical level "1" indicating that an RF signal exists in 
the read signal RS when the level of the RP envelope signal 
is higher than a predetermined level Th, and supplies the 
RF detection signal RFD to the system control circuit 100. 
On the other hand, the comparator 62 generates the RF 
detection signal RFD at logical level "0" indicating that 
no RP signal exists in the read signal RS, when the level 
of the RF envelope signal is lower than the predetermined 
level Th, and supplies the RF detection signal RFD to the 
system control circuit 100, An information data address 
detector circuit 7 detects an address of currently read 
information data on the recording disc 3 from the read 
signal RS. and supplies the read address to the system 
control circuit 100 as an information data address ADI. 

A pre-address detector circuit 8 detects a land pre- 
pit. for example, previously formed on a land between a 
pair of grooves of the recording disc 3, and determines an 
address on the recording disc 3 based on the detected pre- 
pit. Then, the pre-address detector circuit 8 supplies this 
address to the system control circuit 100 as a pre-address 
ADP. An error generator circuit 9 generates a focus error 
signal FE for adjusting the focal points of a writing and a 
reading light beam irradiated onto the recording surface of 
the recording disc 3 by the recording/reproducing head 2 
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based on the read signal RS, and supplies the focus error 
signal FE to a servo control circuit 10. The error 
generator circuit 9 further generates a tracking error 
signal TE for forcing the light beams to follow a recording 
track on the recording surface of the recording disc 3 
based on the read signal RS, and supplies the tracking 
error signal TE to each of the servo control circuit 10 and 
a track traverse detector circuit 11 . 

The servo control circuit 10 generates a focusing 
drive signal FD based on the focus error signal FE, and 
supplies the focusing drive signal FD to the 
recording/reproducing bead 2 through a driver 12. Then, a 
focusing actuator (not shown) equipped in the 
recording/reproducing head 2 adjusts the focal positions of 
the writing and reading light beams by a portion 
corresponding to the focusing drive signal FD. The servo 
control circuit 10 also generates a tracking drive signal 
TD based on the tracking error signal TE, and supplies the 
tracking drive signal TD to the recording/reproducing head 
2 through the driver 12. In this manner, a tracking 
actuator (not shown) equipped in the recording/reproducing 
head 2 offsets a position Irradiated with the writing and 
reading light beams by a distance corresponding to a drive 
current generated by the tracking drive signal TD, The 
servo control circuit 10 further generates a slider speed 
signal SV for transferring the recording/reproducing head 2 
by a transferring distance indicated by either the tracking 
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error signal TE or a slider transfer Instruction signal 
supplied from the system control circuit 100, and supplies 
the slider speed signal SV to the slider unit 40 through a 
driver 13. In this manner, the slider unit 40 transfers the 
recording/ reproducing head 2 in the radial direction of the 
disc at a speed in accordance with the slider speed SV. 

The track traverse detector circuit 11 detects when * 
the reading light beam emitted from the 
recording /reproducing head 2 traverses a recording track 
formed on the recording surface of the recording disc 3, 
^ when the recording/reproducing head 2 is transferred in the 
D radial direction of the disc, based on a change or changes 

m in level of the read signal RS. In this event, the track 

% traverse detector circuit 11 generates a pulsating track 

Ul traverse detection signal TC each time the reading light 

O beam traverses a recording track, and supplies the track 

traverse detection signal TC to a counter 12. The counter 
12 starts counting the number of times when the track 
fU traverse detection signal TC is supplied, in response to a 
count start signal supplied from the system control circuit 
100, and supplies the system control circuit 10 with the 
total number of counts as a track traverse count NT. 

Next, the operation of the disc recorder as 
Illustrated in Fig. 3 for recording information data is 
recorded on the recording disc 3 will be described. 

As a recording start command is issued by a 
manipulation of a user for recording information data, the 
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system control circuit 100 executes a boundary position 
transfer control subroutine flow as illustrated in Fig. 5- 
for transferring the recording/reproducing head 2 to the 
boundary position NWA of the recording disc 3 as shown in 
Pig. 4A. 

In Fig- 5, the system control circuit 100 first 
supplies the servo control circuit 10 with a scan transfer 
command signal for forcedly transferring the 
recording/reproducing head 2 from the innermost periphery 
of the disc in the outer peripheral direction (step SI)* In 
response to the scan transfer command signal, the servo 

Q control circuit 10 generates a slider speed signal SV for 

O 

™; gradually increasing a transfer speed of the 

rj recording/reproducing head 2 to a predetermined constant 

speed VI as shown in Fig. 4B, and supplies the slider speed 
Signal SV to the slider unit 40, Therefore, the slider unit 
C3 40 forcedly transfers the recording/reproducing head 2 from 

U the innermost periphery of the disc in the outer peripheral 
5«. direction at a transfer speed as shown in Fig, 4B- Next, 

fU the system control circuit 100 repeatedly determines 

whether or not the RF detection signal RPD supplied from 
the RF detector circuit 6 is at logical level "1" until it 
determines that the RF detection signal RFD is not at 
logical level "1" (step 32). In other words, the system 
control circuit 100 determines whether or not an RP signal 
carxying information data exists in the read signal RS 
until it determines that no RF signal exists therein, in 
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this event, the existence of an RF signal means that the 
recording/reproducing head 2 is passing over a recorded 
region shown In Fig. 4A, whereas the inexistence of an RF 
signal means that the recording/reproducing head is passing 
over an unrecorded region, 

If the system control circuit 100 determines that the 
RF detection signal RFD is not at logical level "1", i.e., 
that the recording/ reproducing head 2 has reached an 
unrecorded region as shown in Fig, 4A, the system control 
circuit 100 supplies the counter 12 with a count start 
signal (step S3)- In response to the count start signal, 
p the counter 12 starts counting the track traverse detection 

signal TC, i.e., the number of recording tracks traversed 
!U by the recording/reproducing head 2 while it is transferred 
in the radial direction of the disc. Next, the system 
control circuit 100 supplies the servo control circuit 10 
fj- with a slider transfer command signal for stopping the 
1^ transfer of the recording/reproducing head 2 (step S4). In 

^ this manner, the servo control circuit 10 generates the 

slider speed signal SV for gradually reducing the transfer 
speed of the recording/reproducing head 2 and eventually 
stopping the recording/reproducing head 2, and supplies the 
slider speed signal SV to the slider unit 40. Therefore, 
the slider unit 40 gradually reduces the transfer speed of 
the recording/reproducing head 2 in the direction toward 
the outer periphery of the disc, and eventually stops the 
recording/ reproducing head 2, as shown in Fig. 4B. 
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Next, the system control circuit 100 repeatedly 
determines whether or not a recording/reproducing head stop 
signal HS supplied from the slider unit 40 is at logical 
level "1" until it determines that the 
recor-ding/reproducing head stop signal HS is at logical 
level "1". i.e«, that the recording/reproducing head 2 is 
stopped (step S5) . When the system control circuit 100 
determines in step S5 that the recording/reproducing head 
stop signal HS is at logical level "1\ i.e., that the 
recording/reproducing head 2 is stopped, the system control 
circuit 100 fetches the track traverse count NT supplied 

p from the counter 12, and stores this in a built-in register 

fi 

(not shown) (step S6)- Specifically, the system control 
W circuit 100 acquires the track traverse count NT indicative 

s.g of the number of recording tracks which have been traversed 

3"' by the recording/reproducing head 2 from the time it passes 

U the boundary between a recorded region and an unrecorded 

region as shown in Pig, 4A to the time it actually stops. 
Next, the system control circuit 100 fetches a pre-address 
ly ADP supplied from the pre-address detector circuit 8, and 

stores this in the built-in register (step S7). In other 
words, the system control circuit 100 acquires the pre- ^ 
address ADP indicative of a position P at which the 
recording/ reproducing head 2 stops, as shown in Fig. 4B. 
based on the pre-address ADP. Next, the system control 
circuit 100 calculates a boundary position NWA which is the 
boundary between a recorded region and an unrecorded region 
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as shown in Fig. 4A based on the pre-address ADP and the 
track traverse count NT (step se). Next, the system control 
circuit 100 supplies the servo control circuit 10 with a 
slider transfer command signal for transferring the 
recording/reproducing head 2 up to the boundary position 
NWA calculated in step S8 (step 89). Then, the servo 
control circuit 10 first reads a speed change profile VT 
which presents a distance calculated by integrating its 
speed change over time^ equal to the distance between the 
position P and boundary position NWA. and the shortest time 
tl from the start of transfer to the stop, as shown in Fig, 
y 6, from a variety of speed change profiles stored in a 

speed change profile memory 200. Next, the servo control 
circuit 10 supplies the slider unit 40 with a slider speed 
signal SV for transferring the recording/reproducing head 2 
at a speed in accordance with the speed change profile VT. 
In response to the slider speed signal SV, the slider unit 
40 transfers the recording/reproducing head 2 at a speed in 
accordance with the speed change profile VT as shown in Fig- 
4C- In this manner, the recording/reproducing head 2 is 
transferred from the position P to the boundary position 
NWA. Meanwhile, the system control circuit 100 repeatedly^ 
determines whether or not the recording/reproducing head 
stop signal HS supplied from the slider unit 40 is at 
logical level "1" until it determines that the 
recording/reproducing head stop signal HS is at logical 
level "1" (step SIO). When the system control circuit 100 
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determines in step SIO that the recording/reproducing head 
stop signal HS is at logical level "1", i.e». that the 
recording/ reproducing head 2 is stopped, the system 
controller 10 exits the boundary position transfer control 
routine, and proceeds to execution of a next recording 
control routine (not shown). In other words, when the 
recording/reproducing head 2 is stopped at the boundary 
position NWA, the system control circuit 10 proceeds to the 
execution of the recording control routine to start 
recording infoxnmation data from that position. 

As described above, in the boundary position transfer 
control routine illustrated in Fig. 5, the scan RFEND 
search is first executed (steps SI to S4). Next, the 
distance overrun by the recording/ reproducing head 2 (with 
respect to the boundary position NWA) through the scan 
RFEND search is measured based on the number of recording 
1=1, tracks traversed by the recording/reproducing head 2 in the 

L meantime (steps S3 and S6). Then, the boundary position NWA 

y is calculated based on the measured overrun distance and ' 

the position at which the recording/reproducing head 2 
actually stops and then the recording/reproducing head 2 is 
forcedly transferred to the boundary position NWA- 

Consequently, the present invention enables the 
transfer of the recording/reproducing head to the boundary 
position NWA within a time period shorter than a 
conventional disc recorder which gradually brings the 
recording/reproducing head closer to the boundary position 
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NWA by repeatedly executing the scan RFEND search . 

In the foregoing embodiment, it is assumed that an RF 
signal is accurately detected In the RF detector circuit 6 . 
If, however, the RF signal cannot be accurately detected, 
the recording/reproducing head 2 may be forcedly 
transferred to a position which is a predetermined value 
away beyond the boundary position NWA in the aforementioned 
step S9. In other words, the recording/reproducing head 2 
is transferred to a position in the recorded region 
slightly ahead of the boundary position NWA as shown in Fig. 
4A. Then/ a normal reproducing operation is started at that 
position, and it is determined in the meantime whether or 
not a transition is found in a read signal from a state in 
which aji HF signal exists to a state in which no RF signal 
exists. In this event, a position at \*ich a transition is 
found from the state in which an RF signal exists to the 
state in which no RF signal exists indicates the boundary 
position NWA, so that the system control circuit 100 stops 
the reproducing operation, and proceeds to the recording 
operation . 

In the foregoing embodiment, the boundary position NWA 
is calculated based on the position P at which the 
recording/reproducing head 2 is overrun and stopped, and 
the overrun distance, and the recording/reproducing head 2 
is directly transferred to that position. Alternatively, 
the recording/reproducing head 2 may be transferred back in 
the inner peripheral direction by the overrun distance. 
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While in the foregoing embodiment, the overrun 
distance of the recording/ reproducing head 2 is calculated 
based on the track traverse count, the present invention is 
not limited to this manner of calculating the overrun 
distance- For example, the slider unit 40 may be provided 
with a sensor capable of detecting a position of the 
recording/reproducing head 2 in the radial direction of the 
disc, such that the overrun distance of the 
recording/ reproducing head 2 may be found based on position 
information detected by the sensor. Alternatively, the 
number of drive pulses applied to the stepping motor 41 may 
be counted from the tljne the recording/reproducing head 2 
y passes the boundary position NWA by the scan RFEND search 

lU to the time it is stopped over the position and used as 

m 

'a the overrun distance. 

m 

vniile in the scan RFEND search, the 
Q recording/reproducing head 2 is forcedly transferred from 

1^ the innermost periphery of the disc in the outer peripheral 

!^ direction in step SI, the transfer start position is not 

nji limited to the innermost periphery of the disc. 

In the present invention described above in detail, 
the recording/reproducing head is forcedly transferred in a 
radial direction of a disc, while the existence of an RF 
signal carrying information signal is extracted from a read 
signal, and a control operation is conducted to stop the 
forced transfer of the recording/reproducing head when a 
transition is detected from a state in which an RF signal 
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exists to a state in which no RF signal exists. Next, an 
overrun distance is measured from the time the stop control 
operation is conducted to the time the 

recording/reproducing head is actually stopped. Then, the 
boundary position between a recorded region and an 
unrecorded region of the recording disc is found based on 
the measured overrun distance, and the position at which 
the recording/reproducing head is stopped and theru uch that 
the recording/reproducing head is forcedly transferred to 
this boundary position. 

Accordingly, the information recording apparatus of 
I the present invention can rapidly transfer the 

I recording/reproducing head to the boundary position between 

=j; the recorded region and unrecorded region of the recording 

I disc when new information data is to be recorded on the 

li 

recording disc. 
f This application is based on a Japanese Patent 

^= Application No, 2001-5186 which is hereby incorporated by 

1 reference . 
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